A recent study of transgenic mice that lack monoamine oxidase A indicates that norepinephrine may modulate the formation of emotional (fear) memory.
1
Recently, mutant mice lacking monoamine oxidase US (eg, airpuffs) which elicits a reflexive eyelid closure unconditioned response (UR). Over trials, the animal A (MAOA), one of two mitochondria membrane-bound MAO isoenzymes (the other being MAOB) that degrade learns to exhibit a conditioned response (CR) to the CS that mimics the UR, precedes the US in onset time, and monoamines to inert metabolites, 3 have been shown to exhibit enhanced aggression in the resident-intruder peaks at about the time of US onset. In comparison to normal mice, the MAOA-mutant test. 4 (In contrast to random mutations generated by chemical or X-ray mutagenesis (ie, forward genetics), mice exhibited significantly heightened conditioned fear (freezing) response to both the tone that was prethe homologous recombination technology allows the addition or deletion of a specific gene of interest (ie, viously paired with the footshock and the context in which the footshock was administered. Freezing, backward genetics).) Similar to drugs that block MAOA, 5 in MAOA-mutant brains, the NE and 5-HT characterized as immobile, crouching posture, is the dominant behavioral fear response in mice and rats. 11 levels were significantly elevated. 4 But unlike pharmacological manipulations where various factors (eg, Similarly, mice deficient of MAOA enzymatic activity manifested significantly longer latencies to step down body size, liver metabolism, stomach contents, etc) can induce differences in drug absorption and distribution from a safe platform than the normal mice in the inhibitory avoidance learning at various training-testamong animals, in MAOA-mutant mice there is a complete deficiency of MAOA enzymatic activity. The ing intervals. Therefore, it appears that fear learning is generally enhanced in these mutants that completely enhanced aggressive behavior exhibited by MAOA mutants is interesting because it is consistent with the lack MAOA. The effect on emotional learning appears to be fairly impulsive aggression (eg, murder attempt, rape and arson) reported in men from a Dutch family with a selective since eyeblink conditioning was not affected. The lack of effect on eyeblink conditioning was surcomplete MAOA deficiency, due to a point mutation in the gene encoding MAOA. 6 prising given that monoaminergic afferents constitute one of the major afferent systems in the cerebellum Consistent with whole-brain assay, 4 we found that norepinephrine and serotonin levels were significantly (others are the mossy fiber and climbing fiber afferents).
The monoaminergic inputs include well-defined noraelevated in several brain structures, including the hippocampus, the frontal cortex and the cerebellum. 7 drenergic and serotonergic afferents from the locus coeruleus and raphe nucleus, respectively. The funcBecause these structures are critically involved in some tional roles of these monoaminergic afferents are not clear, but there is evidence that they modulate synaptic transmission in the cerebellar cortex. 12 We also exam- adrenergic blockers into the amygdala). tion. It is conceivable that fear learning is enhanced in
